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(54) integrated system for foot measurement, last and footwear manufacture 

(57) The present invention is directed towards a 
method for integrated foot measurement and footwear 

last inventory optimization. The inventive method com- \ \ ^ ,70 

prises the steps of providing a foot sizing mechanism to 
measure and size a foot and to provide foot sizing data 
enabling proper f it of the measured foot with a particular 
footwear style; measuring and sizing a foot with the foot 
sizing mechanism; periodically transfemng electroni- 
cally the foot sizing data from the foot sizing mechanism 
to an electronic data processor and to a foot sizing data- 
base configured fa adding new foot sizing data; analyz- 
ing foot sizing data in the foot sizing datat>ase to identify 

foot size data groups; assigning inventory control values FIG. 3A 1 gb 

to each of the foot size data groups: and utilizing the 
inventory control values to determine optimum fbotwear 
last inventay needs according to the foot size data 
groups. 
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Description 

Field of the Invention 

This invention relates In general to the footwear s 
manufacturing process Including sales from a retail 
store, footwear design, last production, and finally the 
manufacturing of footwear. More particularly, it relates to 
an Integrated computerized system for measuring and 
sizing feet and providing custom fit footwear fbr custom- 10 
ers while maintaining optimized inventory of footwear for 
retail stores and manufacture of footwear. In addition, 
through statistical analysis of customer orders, it can be 
determined which footwear lasts are most lil^y to be 
required for producing footwear to fit a particular portion is 
of the general population. This system thereby enables 
more accurate and efficient production of footwear and 
tets fbr the general public consumption. Further, the 
present invention utilizes the foot sizing method and last 
production method disclosed in a co-pending U.S. Pat- 20 
ent Application Serial No. 416.624. filed October 3. 
1989. hereinafter refened to as the TWAC^" measure- 
ment system. 

Background of the Invention 2S 

Throughout modern history, the footwear industry 
has been a highly specialized and competitive environ- 
ment. Most footwear manufacturers have felt a need to 
be as efficient as possible while providing high quality 30 
footwear for the majority of consumers. In recent years, 
this desire for efficiency has been Inaeased due to the 
rise in international trade and competition as well as 
inaeased consumer demand. Therefore, footwear man- 
ufocturers have found it necessary to adapt to the mar- 35 
ket condltfons by providing as many styles and sizes of 
shoes as possible to the public to better serve the needs 
of the consumers. Until recently, computerized automa- 
tion of the footwear industry has been relatively limited; 
however, with the advent of more sophisticated comput- 4o 
ing machines and software to drive the computing 
machines, it has become possible to irrtegrate the entire 
process of manufacturing footwear. The present inven- 
tion provides a solution to this need for improved pro- 
ductivity and efficiency by integrating the entire process 45 
of selling retail footwear. As will be discussed below, the 
present invention seeks to integrate tiie entire footwear 
sales process including, at least, inproved measure- 
ment capabilities, matching the foot to particular foot- 
wear, and the footwear design process, the footwear so 
manufacturing process. 

Summary of the Invention 

A system is provided for integrated foot measure- ss 
ment and last manufacture which comprises a foot siz- 
ing device fbr determining foot sizing data by empirically 
measuring a foot to determine proper fit of a predeter- 
mined footwear style, a data processing device for 



receiving tiie foot sizing data from tiie foot sizing device 
and for transmitting the foot sizing and footwear style 
data, and a computer automated design mechanism for 
receiving tiie data from the data processing device and 
deriving machine readable data in a form suitable for 
transmission to footwear last production machinery fbr 
manufacture of a footwear last The system also may 
include footwear last production machinery configured 
to utilize the machine readable data in the manufactur- 
ing of a footwear last. The foot sizing device preferably 
includes an elecb'o-optical scanner which is capable of 
accurately determining foot sizing data of a loot covered 
by stocking as well as a foot of light or dark skin tones. 
The system may further include a style selection mech- 
anism for selecting a particular style of footwear to be 
manufactured from the foot sizing data. In addition, a 
method for integrated foot measurement and last manu- 
facture is provided. In addition, a custom footwear last 
manufacture according to the process of measuring a 
fool. provWing a predetermined footwear style, deriving 
machine readable footwear last production data, and 
inputting the machine readable footwear last production 
data into footwear last production machinery is pro- 
vided. 

in addition, tiie system also provides for reducing 
and managing the inventory of lasts needed for foot- 
wear production which comprises a foot sizing device 
for determining foot sizing data by empirically measur- 
ing a plurality of feet at a footwear sales location, a data 
processing device logically coupled to tiie foot sizing 
device for receiving the foot sizing data from the foot siz- 
ing device, and a statistical trend analysis mechanism 
logically coupled to the data processing device for ana- 
lyzing the foot sizing data received by the data process- 
ing device and for identifying foot sizing data groups 
whereby effk^ient manufacture of footwear lasts accord- 
ing to empirical foot sizing needs may be achieved. The 
system may include an inventory control feedback 
mechanism logically coupled to the data processing 
device which provides last inventory status information 
on demand. A method of inventory nrianagement is pro- 
vided for footwear and last manufacture whfoh com- 
prises the steps of creating an automated foot sizing 
datat)ase including foot sizing data automatically input- 
ted from a plurality of point of sale locations and from a 
plurality of measured feet, adding new foot sizing data 
to tiie automated foot sizing database each time a foot 
is measured, analyzing foot sizing data in the auto- 
mated foot sizing database to Mentify foot size data 
groups, assigning inventory control values to each of 
tiie foot size data groups and utilizing tiie inventory con- 
trol values to determine economical footwear last inven- 
tory needs according to tiie foot size data groups. 

Brief DescriPtfon of tiie Drawings 

Rgure 1 1s a block diagram showing a generalized 
diagram of the present computerized system. 

Rgure 2 is a block diagram showing a preferred 
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embodiment of the present electro-optical foot scanner 
system. 

Figure 3 is a tAock diagram showing a detailed 
depiction of the elements of the preferred embodiment 
central computer. 

Figure 3A is a block diagram showing a detailed 
depiction of the elements of the preferred embodiment 
electro-optical foot scanner. 

Rgures 4A, 4B and 4C show a flowchart diagram- 
ming an example of operating a preferred embodiment 
electro-optical fbot scanner unit from a user's point of 
view. 

Figure 5 shows a flowchart diagramming an alter- 
native example of operating a preferred embodiment 
electro-optical scanner unit from a user's point of view. 

Rgures 6 through 67 are representations of exam- 
ple menu/saeen displays presented to a user during 
operation of the preferred embodiment electro>optical 
scanner unft in accordance with the flowchart diagrams, 
shown in Figures 4A, 4B. 4C and 5. 

Detailed Description 

Detailed preferred embodiments of the present 
invention are disclosed. It is to be understood, however, 
that the disclosed err^iments are merely exemplary 
of the invention, which may be embodied in varbus 
forms. Therefore, specific structural and functional 
details disclosed are not to be interpreted as limiting, 
but rather as a representative basis for teaching one 
skilled in tiie art to variously employ the present inven- 
tion in virtually any appropriately detailed system or 
structure. 

Referring now more particularly to Figure 1, which 
is a block diagram showing a generalized diagram of the 
present computerized system. The present computer- 
ized system encompasses a preferred footwear manu- 
facturing environment from tiie retail store outiet 
through ttie manufacturing process and back to the 
retail footwear store. In particular, within tiie preferred 
retail footwear store 102. an electro-optical foot scanner 
unit 100 would preferably be placed to determine cus- 
tomer footwear size needs. Foot scanner unit 100 would 
derive a three-dimensional topographical image of a 
particular customer's feet. From the electronically 
derived topographical image of tiie feet, a foot size is 
electronically computed. The foot size could be 
assigned according to any foot sizing method including, 
fa example, the Brannock measuring system, tiie 
TWAC™ measurement system and otiiers. Foot meas- 
urement information for the particular customer would 
be stored in a database for a later transference to a cen- 
tralized database. After determining the particular size 
of footwear required for the customer, a substantially 
instantaneous electronic query can be made by way of 
a computing device into lectronically stored inventory 
data to determine if such a size is available of the 
desired footwear to provide to the particular customer. 

By way of example, the following will desaibe the 



procedures for transferring tiie foot sizing infomiation of 
a particular customer to tiie manufacturing facilities so 
that custom fit footwear can be made and subsequent 
transference of that finished product back to tiie retail 

5 footwear store is acoornplished. After electro-optical 
scanning of tiie particular customer's feet witti foot 
scanner 100. infomiation is transferred to a central stor- 
age facirrty for a particular retail footwear store 102. 
Subsequentiy, such information is electronically t'ans- 
forred to a centralized database 104 by way of one of 
several communication mettiods including a computer- 
ized network transfer, serial data communication, paral- 
lel data communication, and modem communication or 
by t-ansferrlng a storage medium such as a floppy disk, 

f5 magnetic tape, optical disk, punch tape, punch card, or 
otiier storage medium readable by an electronic com- 
puting means. Once the customer foot size Information 
is in tiie centralized database 104, a query into an exist- 
ing footwear last database 1 1 6 is checked electronically 

20 for a last which could be used to manufacture a custom 
fit piece of footwear for tiie particular customer. In the 
preferred emt)odiment. information wouU be stored on 
all lasts kept for use in manufacturing particular foot- 
wear according to size and style. In querying the exist- 

25 ing last database 116 with sizing information for the 
particular customer, lasts preferably would be selected 
which closely match the particular customer's needs as 
well as lasts which exactiy match tiie particular cus- 
tomer's needs. If it is determined that a last exists which 

30 woufo be useable for the particular custom footwear, 
information can be transferred to footwear production 
facilities 114 so ttiat tiie chosen last can be used to 
manufacture custom fit footwear and other footwear 
products for the customer. Custom footwear products 

35 could include items such as custom fit insoles, heel 
cups, metatarsal support, volume adjustment shims, 
and the like. Custom footwear could include boots, 
shoes, and other various forms of footwear. 

If a last which would produce footwear fitting tiie 

40 particular customer is not found in the existing last data- 
base 1 16. the fbot measurement information for the cus- 
tomer can be transferred to a CAD/CAM machine 110 
which electi-onically receives the scanned feet data and 
style preference information. From the received data tiie 

45 CAD/GAM machine 110 generates machine confol 
code for producing a last Once the machine control 
code is generated, tiie Information may be transferred 
electronically or ottierwise to a last production machine 
1 12 which can produce a unique last for tiie customer. 

so After producing the unique last for the customer, the last 
can be transferred to tiie footwear manufacturing facili- 
ties 1 1 4 so that custom footwear and footwear products 
can be manufactured for the customer. In the preferred 
embodiment, the manufactured footwear and footwear 

55 products can tiien be sent to tiie retail footwear store 
102 for delivery to the customer The unique last may 
also be transfenred to the retail footwear store for stor- 
age at tiie retail footwear store or delivery to tiie cus- 
tomer so ttiat ttie customer can save ttie last for 
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subsequent manufacturing of custom footwear and foot- 
wear products. 

C ntralized footwear datat)ase 104 also has links to 
a mechanism which can perfonm statistical trend analy- 
sis 106 Ibr determining such information as may be s 
desired. Some of the statistical trend analysis may 
include particular styles or sizes of styles which are 
requested frequently t>y customers as well as which 
lasts are the best lasts to store for subsequent use in 
manufacturing products for other customers. Thus, by io 
providing improved statistical analysis of actual feet, it is 
possible to more efficiently "nest" the last production 
itself. For example, such "nesting" may occur due to 
phenomenon such as gender, occupation, geography, 
ethnic bad^ound. or other diverse characteristics. In is 
addition, the statistical analysis mechanism 106 can 
transfer the information to quality and inventory control 
mechanisms 108 so that improvements in the styles 
and sizes of existing lasts used in mass production of 
footwear can be made if desirable by modfying the 20 
information stored in the existing last database 116. 
Substantial last and footwear inventory reductions are 
possibly utilizing this Improved method of last inventory 
management. 

Refemng now more particularly to Rgure 2. a block 25 
diagram showing the prefen^ed embodiment of the 
present electro-optical foot scanner system 100 Is 
shown. In ttie preferred embodiment a central comput- 
ing device 120 controls operations of several peripheral 
devices. Display 1 22 is coupled to central computer 1 20 so 
so that information which is received by the central com- 
puter may be displayed for viewing by a user. Display 
122 in the preferred embodiment includes an electronic 
video display capat)le of reproducing images consisting 
of a plurality of hues and shades of color. 35 

In addition, central computer 120 is coupled to 
inventory data 124 which can be stored in storage 
device 130 or in other storage devices proximate foot 
scanner unit 100. Inventory data 124 includes informa- 
tion concerning number of footwear available at retail 4o 
footwear store 102 in particular styles and sizes. Further 
inventory data 124 may include information which indi- 
cates all footwear styles and sizes available from a foot- 
wear manufacturer 114 at a particular retail footwear 
store 1 02 on request or other information. 45 

Input device 1 26 provides means for obtaining infor- 
mation from a user and supplying such information to 
central computer 120. Input device 126 may include 
many types of electronic input devices including a key- 
board, mouse, ti-ack ball. light pen. electronic tablet, and so 
touch screen, voice recognition unit, or other devices. It 
will be appreciated by those skilled in the art that 
inproved input devices may be substituted fbr use in the 
preferred embodiment as ttiey are developed. In the 
preferred embodiment foot scanner unit 100 is opti- ss 
mized for use witii a combination of keyboard and touch 
screen input devices. These input devices are used to 
select menu chok;e options presented on display 122 as 
well as input and retrieve information used by central 



computer 120. 

A storage device 130 is coupled to central computer 
120 fbr local storage of informati n received by central 
computer 120. Storage device 130 may be configured in 
several fbrnrs including combination of tape drives, hard 
disk drives, floppy disk drives, optical disk drives, static 
ram or otiier electronic storage devices. It will be appre- 
ciated by those skilled in tiie art that tiie particular stor- 
age device used will be highly dependent upon the 
performance characteristics desired fbr use in the par- 
ticular environment in which the foot scanner unit is to 
be utilized. In the preferred embodiment, a hard disk 
drive is utilized for local storage of information. 

A scanner unit 134 is coupled to central computer 
120. The scanner unit 134. ^ will be further detailed in 
Rgure 3A. provides a ttiree-dimensional. topographical 
electronic Image of a foot which has been scanned. In 
otiier words, the scanner unit 134 provides precision 
contour mapping of bottom surfaces and sut)stantially 
bottom facing surfaces of a scanned foot Particular top- 
ographical information concerning a particular foot may 
be derived by determining tiie intensity of lightness and 
darkness of portions of the scanned foot image with 
respect to other portions of the scanned foot image, in 
particular, image portions which are generally lighter in 
color or intensity are designated as being closer to tiie 
scanner unit than portions of the foot which are darker in 
color or intensity. Further, parts of the foot which actu- 
ally touch the surface of the electro-optical scanner 134 
are all the same distance from tiie surface of the scan- 
ner; however, tiie color of the scanned foot still varies. 
Fbr example, tiie color of the surface of tiie foot pressed 
against the surface of the scanner 134 may vary accord- 
ing to the amount of pressure applied to the surface of 
tiie scanner unit in direct correlation to tiie amount of 
blood flowing through the foot surface at tiiat particular 
point In this case, foot surfaces under extreme pressure 
will be lighter in color hue ttian foot surfaces under less 
pressure which will be generally pinkish or skin tone in 
color. By further defining the topographical image of tiie 
scanned foot which is in contact with the surface of tiie 
scanner 134 to include variations according to foot sur- 
face color, a nfx>re accurate image of tiie scanned foot is 
formed. 

In addition, tiie foot scanner 134 may be adjusted to 
accommodate a foot with light skin tone, dark skin tone, 
a white sock, or even a dark sock by varying the inten- 
sity of the light source used in tiie electro-optical scan- 
ning process which is directed at tiie foot being 
scanned. It will be appreciated by tiiose skilled in ttie art 
that improved scanner units may be substituted for use 
in the prefen'ed embodiment foot sizing system witiiout 
departing from the teachings of tiie present inventfon. 
More particulariy, alternative methods of obtaining topo- 
graphical information on a foot may be utilized such as 
laser-optic scanners. CAT scanners, pressur plate 
scanners, resistive force plates, nuclear magnetic scan- 
ners, aooustic-k>ased scanners, variable height pin and 
electromechanical an'ay based scanners, or otiier 
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three-dimensional measurement devices in place of the 
prefenred embodiment electro-optical scanner. 

In an alternative emfcxxiiment. a printer 128 may 
also be coupled to central computer 120 so that hard 
copy of information which has been displayed on display 
122 may be provided to a user or customer. In addition, 
the information stored and manipulated by central com- 
puter 120 may also be provided to statistical analysis 
tools 132 for use in computing optimum retail store 
inventory of footwear, ordering more inventory of foot- 
wear, determining the most popular styles of footwear, 
or other various statistical analysis which may utilize 
infomnation already stored through central computer 
120. 

Referring now more particularly to central computer 
120, as detailed in Rgure 3. Centra! computer 120 pref- 
erably includes several optimized elements for manipu- 
lating and interlacing with externally coupled devices. 
Central computer 120 is generally operated through a 
central processing unit (CPU) 142 which is logically 
coupled to a central bus 140. Bus 140 passes data 
between all of the elements of central computer 1 20. By 
way of bus 140, CPU 142 communicates with a scanner 
basic input/output system (BIOS) 144 which is in turn 
coupled through bus 140 to a small conputer system 
interlace (SCSI) 150 operatively interconnected to the 
scanner. BIOS 1 44 provides instructions to the scanner 
during the scanning process and helps control the flow 
of information to and from the scanner. 

CPU 142 further communicates through bus 140 to 
video controller 146 which is operatively Interconnected 
to the display or monitor. Video controller 1 46 generates 
display screens compatible with the monitor from infor- 
mation provided by CPU 142. Such information may 
include an electronically enhanced scanned image of a 
customer's foot, footwear catalog information, pricing, 
and retail footwear store inventory. 

The electronically enhanced scanned image prefer- 
ably is displayed in a plurality of colas or shades of a 
single color. Preferably, those portions of the scanned 
foot Image which have been determined to be closest to 
tiie scanner 134 surface by central computer 120 are 
assigned tiie colors of lightest hue or shades of a single 
color of highest intensity. In addition, tiie portions of the 
foot surface deemed to be furtiiest away from the scan- 
ner 134 surface by central computer 120 are assigned 
colors of darker hues or shades of a single color which 
are darker in light intensity than those assigned to por- 
tions of the foot which were deemed closer to the scan- 
ner 134 surface by cental computer 120. It will be 
appreciated by those skilled in tiie art that the shades of 
a color or a plurality of cofors may be assigned in a vari- 
ety of different manners while precisely depicting the 
topographical contours of the foot. The present inven- 
tion should not be limited to the particular colors or 
shades of color assignment schemes detailed hereinaf- 
ter. 

For example. In tiie prefmed embodiment, a 
scanned foot image, such as the one shown in Figures 



8 and 9, has a stereoscopic appearance due to tiie 
assignment of shades of gray which are lighter or darker 
based on distance of the foot from tiie scanner 1 34 sur- 
face. In particular, lighter shades of gray have been 

5 assigned to the bottoms of the toes and heel which are 
under higher pressure due to the weight of the owner of 
tiie foot tiian tiie surrounding areas which are also 
touching tiie scanner 134 surface. Similarly, the por- 
tions of tiie scanned foot which are riot touching the sur- 

10 face of the scanner are also assigned lighter shades of 
gray if those portions are nearer the scanner 134 sur- 
face than tiie sunrounding areas which are not touching 
tiie scanner 134 surface. It will be appreciated tiiat a 
similar light to dark assignment of scheme can be 

IS applied if a color display were utilized such that colors 
which correspond to lighter or more bright hues coukl 
be assigned to the foot image portions which are to 
appear closer than foot image portions which are to 
appear as if they are farther away. This assignment of 

20 shades of gray and colors is in accordance witii tiie nat- 
ural perceptive techniques that tiie human eye uses to 
assign depth to a two-dimensional image it is viewing. 
Furtiier. it will be appreciated tiiat numerous modifica- 
tions to the assignment of shades and color hues pre- 

25 sented on the display 1 22 for a foot image can be made 
without departing from tiie scope of the present inven- 
tion. 

CPU 142 is further coupled tiirough bus 140 to 
serial input/output interface 148 which provides a com- 

30 munication port tiirough which input devices, preferably 
including a keyboard and touch screen may provide 
Information to CPU 142. In addition, serial input/output 
(lyO) device 148 is operatively interconnected to 
remotely located inventory data 1 24 via a local area net- 

35 work, modem or otiier form of serial communication. 

The remotely located inventory data 124 may be 
stored within centralized database 104. CPU 142 is 
operatively interconnected through bus 140 to special- 
ized micro-chip controllers which Improve the perform- 

40 ance of central computer 1 20 by reducing tiie demands 
on CPU 142. These specialized chips include a matii 
co-microprocessor 156 and direct memory access 
(DMA) controller 154. Matii co-microprocessor 156 alle- 
viates much of the computational demand placed on 

45 CPU 142 for the graphic intensive operations of central 
computer 120 thereby allowing CPU 142 to work on 
otiier tasks more effidentiy. DMA controller 154 also 
alleviates part of tiie data manipulation load placed on 
CPU 142 by controlling data access to relatively slow 

so data storage devices such as the storage devices con- 
nected to hard disk controller 158 and data being 
received from serial I/O device 148 as well as SCSI con- 
troller 150. 

In an alternative embodiment, a parallel input/but- 
55 put device controller 1 52 is included in central computer 
120 for corrtrolling communications tiirough bus 140 to 
CPU 142 which are from a printer or otiier external 
device using a parallel input/output interlace. 

Referring now more particularly to Figure 3A which 



9 EP0793 

shows a detailed depiction of the elements of a pre- 
ferred embodiment electro-optical foot scanner 134 
includes an optical scan head 160 which moves along a 
fixed track 162 during the scan process. Scanner 134 
also Includes a control unit 164 which adjusts the light 5 
Intensity of the optical scan head 160. the speed at 
which the optical scan head 160 moves within track 1 62 
during scanning operations, and the flow of data to and 
from central computer 120 which is coi4)l6d to scanner 
134 throu^ logical connection 166. Scanner 134 also w 
includes a planar reference surface 170. Other shaped 
reference surfaces may be substituted for planar refer- 
ence surface 120 without departing from the teachings 
of the present invention. For instance, a reference sur- 
fece generally formed such that It conforms to the bot- 75 
torn surface of a foot may be utilized. During a typical 
scanning operation a foot to be scanned 168 is placed 
on one side of reference surface 170 such that the bot- 
tom facing surfaces of the foot 168 are proximate the 
reference surface 170. Optical scan head 160 moves 20 
along track 162 along the other skie of reference sur- 
face 170. In the prefered emtxxliment control unit 164 
consists of a Tokyo Electric Company, Limited optical 
scanner engine which provides a reference surface 
which is large enough to accommodate foot sizes up to 25 
twenty according to the Brannock measuring system or 
more specifically 520X220 pixel resolution where each 
pixel is 5mm square. In addition, the Tokyo Electric 
Company, Limited engine allows adjustment of the light 
source intensity used in conjunction with the optical 30 
scan head including eight levels of brightness and six 
levels of contrast In addition the Tokyo Electric Com- 
pany, Limited engine provkles relatively quick optical 
scan head movement and therefore relatively quick 
scanning of the bottom facing surface of foot 168. Fur- 35 
ther, the central computer 120 includes conrputational 
elements for deriving a level heel to foot length, foot 
width, arch-line, and foot curvature measurement from 
the data received from foot image data received from 
scanner 134. It will be appreciated by those skilled in 40 
the art that other scanners may be substituted for the 
particular scanner specified above which meet or 
exceed the partkxilar specifications of the Tokyo Electric 
Company, Limited scanner engine. 

Referring now to Rgures 4A, 4B. and 4C. these fig- 45 
ures encompass a flowchart of an exarrple showing the 
use of the preferred electro-optical foot scanner unit 
shown in Rgure 2. The flowchart diagram is an example 
of using electro-optical foot scanner unit from a user's 
point of view by depicting graphical and textual informa- so 
tk)n which may be shown to a user. This information 
preferably is shown to a user on a video display screen 
for revim and/or for providing continued navigation 
through a series of display screens. 

Referring now more particularly to Figure 4A. by ss 
starting at the open menu/screen display 200 (shown in 
Rgure 6) a user Is given a choice to select from a plural- 
ity of options including an option to go to a scan foot 
menu/screen display 202. Upon selecting with an input 
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de^ce 126 (hereinafter refen-ed to as selecting) either 
scan left foot or scan right foot options from open 
menu/display saeen 200, a scan foot menu/screen dis- 
play 202 such as the one shown in Rgure 7 is presented 
on the display 122. At this point a user may choose to 
select scanning of foot which is bare, which has a light 
socK or which has a dark sock. After selecting a foot 
scanning option, a foot is scanned by scanner 134. As 
the foot is scanned, the information is processed by 
central computer 120 and the scanned foot image 204 
is displayed on display 122. Preferably, as the scanner 
scans through the length of a particular foot proximate 
scanner 134, display screen 204 (not shown) displays 
the portion of the particular foot which has already been 
scanned. By displaying the image of the scanned foot or 
screen display 204 as scanner 134 scans the particular 
foot, a user will focus their attention on the scanned 
image rather than the length of time that it actually takes 
to scan the foot ther^y causing the scanning of the 
foot to be relatively quick from a user's point of view. 
After scanning and displaying the scanned foot image, 
open menu/screen display 200 Is presented to the user 
once again. After scanning both the left and right foot in 
a substantially similar manner as described above, the 
user may choose to calculate information about the 
scanned feet 

Refen'ing now more particulariy to Figure 4B, upon 
selecting to calculate the feet information, display 
scanned foot information menu^creen display 206, 
shown in Figure 8, is presented on display 122. 
Menu/screen display 206 cfisplays information about 
each of the scanned feet including Brannock fbot sizes 
and TWAC™ foot sizes. Menu/screen display 206 fur- 
ther displays an Image of the scanned fbot which con- 
tains overlaid highlight lines including a heel to toe 
length highlight, center line highlight heel wklth high- 
light, ball width highlight and T point circle highlight. The 
TWAC^" measurement system includes calculating a 
length measurement from a fbot centeriine from the 
heel to toe. a width line between medial and lateral por- 
tbns of the foot or between flexion points, an arch-line 
type, and the angle of curvature of the medial edge and 
the lateral edge of the fbot as determined from a heel 
point at the base of the heel. Also included in the 
TWAC™ foot sizing measurement system are calcula- 
tions of heel wkfth and fbot volume. 

Upon selecting to continue entering infbrmatbn 
about each foot, enter volume information menu/screen 
display 208, shown in Figure 9, is displayed on the 
screen display 122. In an alternative embodiment the 
volume information may be automatically measured by 
the scanner unit and entered into the center computer. 
A user is prompted to enter a volume number measured 
by a strap wrapped from the heel to the instep of the 
foot. After entering the volume information, 
menu/screen display 210. shown in Figure 10, is pre- 
sented on display 122. A user may select from a plural- 
ity of optbns including correcting volume information or 
branching to three other software program modules 
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including complete data nxxJule. quick fit module, style 
fit module. K a user chooses to correct volume informa- 
tion, menu/screen display 208 Is presented on display 
122 for the particular foot selected. 

Upon selecting the complete data module, select 
name option menu/screen display 212, shown in Rgure 
11, is presented on display 122. Upon selecting to 
attach the foot scan Image information to a file, 
menu/screen display 214, shown in Figure 12, is pre- 
sented on display 122. A user selects one of five availa- 
tAe current customer files to save the customer 
information under. Upon selecting a particular current 
customer file to save the scanned foot image informa- 
tion under wfvch automatically assigns new input to a 
storage file in storage device 130, menu^een display 
216. shown in Figure 13. Is presented on screen display 
122. The display screen keyboard prompts the user to 
input a customer name, address, phone number and 
age by selecting the characters on menu/screen display 
13. After completing this Information, menu/screen dis- 
play 218. shown in Rgure 14, is presented on screen 
display 122. After selecting the appropriate customer 
sex, menu/screen display 220, shown in Figure 15. is 
presented on display 122. After selecting the particular 
footwear fit pressure preference, menu/saeen display 
222, shown In Figure 16, is presented on screen display 
1 22. After selecting the customer sock tNckness prefer- 
ence, menu/screen display 224, shown in Rgure 17, is 
presented on display 122. After selecting the particular 
footwear category which the customer desires to be fit- 
ted to, menu/screen display 226, shown in Figure 18, is 
presented on display 122. After selecting the particular 
occupation which the customer plans to use the partic- 
ular footwear for, menu/screen display 228, shown in 
Figure 19. is presented on display 122. After selecting 
the particular environmental condition in which the foot- 
wear would most frequently be worn, menu/screen dis- 
play 230 is presented on display 122. The user shall 
review the scanned foot image and select the amount of 
pronation of the foot or select unable to answer this 
question and central computer 120 shall determine the 
amount of pronation. After selecting the amount of pro- 
nation of the foot by either method, menu/screen display 
232, shown in Rgure 21 , is presented on display 1 22. At 
this point the user is prompted to check tiie customer 
information for errors and correct such information 
where needed. The infomiation can be con-ected by 
selecting the incorrect information, returning to that par- 
ticular menu/screen display, connecting the information 
and returning to menu/screen display 232. 

After indicating tiiat all of the information is correct 
and that program operation should continue, 
menu/screen display 212, shown in Rgure 11. is once 
again presented on screen display 122. The user may 
now choose to select a particular piece of footwear. 
After selecting to choose a particular piece of footwear, 
menu/screen display 234, shown in Figure 22, is pre- 
sented on display 122. Screen display 234 indicates 
that central computer 120 is loading footwear informa- 



tion into memory. After loading the footwear information 
into memory, menu/screen display 236, shown in Rgure 
23, automatically is displayed on display 122. Prefera- 
bly, a user sdects one of the current customer files for 

5 which to find footwear. 

Alternatively, the user may choose to exit this por- 
tion of the program and return to menu^reen display 
200. shown in Figure 6. Alternatively, tiie user may 
choose to retrieve customer information from a file 

10 stored in storage device 130 to use In conjunction with 
selecting particular footwear. Alternatively, a user may 
choose to indicate that a quick fit of footwear would like 
to be accomplished. 

Upon choosing to select particular footwear, 

IS menu/screen display 240, shown in Rgure 25. is pre- 
sented on display 122 wherein the user is prompted to 
e'rther select another person for which to find footwear 
and automatically returns to menu/screen display 236 
or selects to continue operation by running tiie footwear 

20 selection module. Upon choosing to run the footwear 
selection module, menu/saeen display 242. shown in 
Rgure 26. is presented on display 122. Alternatively, if 
central computer 120 determines that a foot of unusual 
dimensions has t>een scanned, the user is presented 

25 with menu/saeen display 241 , shown in Figure 26A, 
which asks the user to branch directiy to tiie fitting spec- 
ifications menu/screen display 246. shown in Rgure 30, 
before recommending footwear for tiie customer. 

A priority assignment and sorting algorithm is used 

30 to select footwear models and sizes that match tiie use 
categories previously selected by tiie user. The first 
seven footwear styles selected by tiie algoritiim are pre- 
sented on menu/screen display 243. shown in Figure 
27. The items automatically checked for availability in 

35 inventory and tiiose which are availat>le are preferably 
shown in darker (more definite) characters. Similarly, 
ttiose which are not available in current inventory are 
preferably displayed in a lighter (less definite) charac- 
ters. After selecting to view tiie remaining suggested 

40 footwear, menu/screen display 244. shown in Rgure 28. 
is presented on display 122. The user is asked to select 
whettier or not adjustment to the fitting specifications is 
necessary. If such adjustments to the fitting specifica- 
tions are indicated by flie user, memi/screen display 

45 246. shown in Figure 30. is presented on display 122. 
Within menu/screen display 246, indicators 249 are 
shown next to particular information categories which 
central computer 120 has calculated most likely to 
require adjustment to allow more precise fitting of a cus- 

50 tomer's foot Thus, a customer can be prompted to 
adjust the most likely categories to need adjustment 
based on tiie information that cenfral computer 120 has 
previously been given. Upon selecting a particular cate- 
gory, such as heel widfli as depicted in menu/saeen 

55 display 247, shown in Figure 3 1 , the user is prompted to 
adjust the fitting specifications. After adjusting tiie fitting 
specifications, the user selects to continue program 
operation and menu/saeen display 242. shown in Rg- 
ure 26. is presented on display 122. 
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Alternatively, if from menu/screen display 244, 
shown in Figure 28. a user indicates that no adjust- 
ments to the fitting specifications are necessary, 
menu/screen display 245, shown in Figure 29, is pre- 
sented on display 1 22. The user may choose to print a s 
hard copy of the suggested footwear on printer 1 28. The 
user may select three different printout formats includ- 
ing complete hard copy of suggested footwear informa- 
tion for footwear in current Inventory, only the names of 
particular suggested footwear, or all suggested foot- w 
wear without an inventory check for current avaiiability. 
After priming the desired infonnation, the user prefera- 
bly selects to continue program operation and branch 
point menu/saeen display 248. shown in Figure 32 is 
presented on display 122. From this menu/screen dis- is 
play, a user may choose to select a shoe for the next 
person, make changes to cun-ent data, return to the fit 
screen control program, branch to the footwear product 
catalog, branch to the last overlay viewing program 
module, or branch to the fit aid recommendations pro- 20 
gram module. 

Upon indicating a desire to select a shoe for the 
next person, central computer 120 branches to 
menu/screen display 236. shown in Figure 23, and con- 
tinues normal operation from that point. Upon indicating 25 
to make data changes, central computer 120 branches 
to menu/screen display 246, shown in Rgure 28, and 
continues normal operation from that point. Upon indi- 
cating a desire to branch to fit/scan control, central com- 
puter 120 branches to menu/saeen display 200, shown 30 
in Figure 6, and continues normal operation from that 
point. Alternatively, upon indicating a desire to review 
the footwear product catalog, menu/screen display 260. 
as shown in Figure 38. is presented on display 122 and 
central computer 120 continues normal operation from 3S 
that point in the ikw diagram shown on Figure 4C. Alter- 
natively, upon indicating a desire to view last overlay, 
menu/screen display 272, shown in Figure 44. is pre- 
sented on display 122 and normal operation of central 
computer 1 20 is continued as shown in the flow diagram 40 
shown In Rgure 4C. Alternatively, upon indicating a 
desire to branch to the fit aki recommendations module, 
menu/screen display 282, shown In Figure 49, is pre- 
sented on display 122 and central computer 120 contin- 
ues normal operation from that point as shown In 45 
program f tow diagram Figure 4A. 

Alternatively, from menu/iscreen display 210. shown 
in Figure 10, a user may choose to enter the quick fit 
module. The quick fit program nrrodule is designed to 
work with only scan data and without customer informa- so 
tion. After choosing to enter the quick fit module, 
menu/^een display 234, shown in Rgure 22, is pre- 
sented on display 122. Menu/screen display 234 indi- 
cates that central computer 120 is loading footwear 
information into memory. After accomplishing the load- ss 
ing of such information, menu/screen display 238. 
shown in Figure 24. is presented on display 122. After 
selecting the sex of the quick fit customer, screen dis- 
play 240 is presented on display 122 and central com- 
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puter 120 continues on in the program flow as indicated 
in Rgure 4B and as previously detailed in the discussion 
of the complete data module. 

Alternatively, as shown in menu/screen display 210. 
shown in Rgure 10, the user may select to enter the 
style fit module. Upon selecting to enter the style fit 
module, menu/screen display 250, shown in Figure 33, 
is presented on display 122. The user is prompted to 
select a particular style of footwear which they wouki 
like to be fitted for. For instance, a user may choose to 
pick a particular shoe from the selections shown in 
menu option entitled page 1. After such selection, 
menu/screen display 252, shown in Figure 34. is pre- 
sented on display 122. A user is prompted to select a 
particular style of footwear for which to be fitted. After 
selecting a particular style of footwear, menu/screen 
display 254. shown in Rgure 39, is presented on display 
122. Menu/screen display 254 provides particular infor- 
rnsLioion about the chosen style of footwear including 
sizes and widths available according to the Brannock 
measurement system and particular features of this 
footwear, including liner, Insole, insulation, dressing, 
constnjction and sole. A user may choose to return 
immediately to one of the particular style pages such as 
page 1 , shown in menu/screen display 252. return to the 
main style menu/screen display 250. or to fit this style. 

Upon choosing to fit this particular style, 
menu/screen display 256. shown in Figure 36. is pre- 
sented to the user. After entering the particular sex of 
the customer, last overlay menu/screen display 258, 
shown in Rgure 37. is presented on display 122. The 
last overlay menu/^een display 258 shows how the 
particular chosen style of footwear will fit on the cur- 
rently selected scanned foot information. The user may 
move the style last overlay outline 259 with respect to 
the scanned foot image 257 by selecting movement 
indicator menu options 255. After viewing the particular 
style last overlay 259 on the scanned foot, the user 
selects to return to menu/screen display 250. Subse- 
quently, from menu/screen display 250. the user may 
choose to return to menu/screen display 200, shown in 
Rgure 6. or fit another footwear style to the particular 
foot currently selected. 

Alternatrveiy, as shown in menu/screen display 210, 
shown in Figure 10. the user may select to enter the cat- 
alog modula Upon selecting to enter the catalog mod- 
ule, menu/screen display 260. shown in Rgure 38. is 
presented on display 122. Through menu/screen dis- 
play 260, a user may browse through the current cata- 
log listings of footwear according to different styles 
without having pre^ously selected customer informa- 
tion to be used in conjunction with selecting a particular 
styla The styles available may be presented on display 
122 in textual menus as shown in menu/iscreen display 
260. Alternatively, the styles may be shown in graphical 
depictions of partfoular styles of shoes available such as 
hiking boots, running shoes, service shoes, work boots, 
etc. For example, a user may choose to view shoes from 
page 3, as shown in menu/saeen 262. shown in Figure 
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39. The list of particular footwear may be shown In a tex- 
tual or graphical manner as discussed above. Such that 
miniature graphical representatives of footwear may be 
shown In place of the textual listing of the name of the 
footwear. After viewing the list of particular footwear 
listed on catalog page 3. a user may .choose to view a 
particular piece of footwear. Upon choosing a particular 
piece of footwear, menu/saeen display 264, shown in 
Figure 40, is presented on display 122. Information 
about the particular footwear selected is presented to 
the user including sizes and widths available according 
to the Brannock sizing system and particular features of 
this particular footwear. A user may choose to return to 
the same or different pages of the catalog a to the main 
menu catalog screen 260. shown in Rgure 38. Alterna- 
tively, a user may choose to more closely view the par- 
ticular footwear selected. In the preferred embodiment, 
menu/screen display 264 includes miniature pictures of 
the side 263. top 263' and bottom 263** views of the par- 
ticular footwear selected. A user may choose to more 
closely view one of these particular views of the foot- 
wear selected. Upon choosing to more dosely view one 
of tiie several views of the selected footwear, one of 
several larger views of that particular footwear is pre- 
sented on display 122. For exanrple. screen display 
266, 268, and 270. as shown in Rgures 41. 42 and 43. 
respectively are presented on display 122. 

Alternatively as shown in menuyiscreen display 200, 
shown in Rgure 6, the user may select to enter the last 
overlay module. Upon selecting to enter the last overlay 
module, menu/screen display 272, shown in Figure 44, 
is presented on display 122. After selecting the particu- 
lar shoe size of tiie last to be overlaid on tiie scanned 
foot, menu/screen display 274, shown in Figure 45. is 
presented on display 122. After selecting tiie width of 
the last to be overlaid on tiie scanned foot, menu/screen 
display 276. shown in Figure 46. is presented on display 
122. After indicating tiie last series (style of footwear) to 
be overlaid on tiie scanned foot, menu/screen display 
278, shown in Rgure 47. is presented on display 122. 
The user Is prompted to change any of the last overlay 
parameters, return to tiie main menu/iscreen display 
200 ttirough branch 302. or to overlay the last outiine on 
tiie scanned foot image. Upon choosing to display the 
last overlay on the scanned foot image, menu/screen 
display 280. shown in Rgure 48. is presented on display 
122. The outiine of tiie last may be moved witti respect 
to tiie scanned foot image through the use of overlay 
movement menu options so that a user can see how a 
particular style and size of footwear will fit on tiie partic- 
ular scanned foot. After viewing how ttie particular 
selected last fits the scanned foot image and choosing 
to exit menu/screen display 280. menu/screen display 
272, shown in Figure 44, is presented on display 122 
and central computer 120 continues normal operation 
from ttiat point as shown in tiie program flow diagram 
Rgure 4C. 

AJtematively, a hidden option on menu^reen dis- 
play 200. shown in Figure 6. is available. Upon activa- 



tion of the hidden menu option in menu/screen display 
200, central computer 120 operates interactively witii 
remotely stored inventory data 124 as shown in Rgure 
4C. Upon selection of the hidden option, menu/saeen 

5 display 330. shown in Figure 65. is presented on display 
122. The user is prompted to update inventory informa- 
tion. Upon choosing tiie first updating step, including 
polling a remotely located computer including inventory 
data 1 24. menu/screen display 332. shown in Rgure 66, 

10 is presented on display 122 while central computer 120 
receives information from remotely located inventory 
data 124. After receiving tiie inventory data 124. 
menu/screen display 330 is presented on display 122. 
Upon selecting the second updating step of updating 

IS quick access files, menu/screen display 334. shown in 
Rgure 67, is presented on display 122. After updating 
the quick access files, menu^een display 330 is pre- 
sented on display 122. Preferably, the user chooses to 
return to main open menu/screen display 200, shown in 

20 Rgure 6. and central computer 120 continues on in the 
program flow as indicated in Figure 4A. 

Alternatively, from open menu/screen display 200. 
shown in Figure 6, or ttirough branch point 310. tiie fit 
aids module may be entered. Upon entering the fit aids 

25 module, menutoeen display 282. shown in Rgure 49. 
Is presented on display 122. If a customer fOe has not 
been previously selected, menu^reen display 284, 
shown in Rgure 50, is presented on display 122 so that 
a user may select a particular customer for which to 

30 suggest fit aids. The user may choose to enter a current 
customer number, return to open main menu/saeen 
200. or retiieve customer infonnation from storage 
device 130. Alternatively if a particular customer file 
has already been selected prior to entering 

35 menu/screen display 282, then menu/screen display 
284 is not shown on display 1 22. In either situation, after 
a particular customer file has been selected, branch 
point menu/screen display 286, shown in Rgure 52. is 
presented on display 122. From branch point menu/dis- 

40 play screen 286. tiie user may choose to display a foot 
comparison of tiie selected customer foot image com- 
pared to a standard foot Upon selecting foot compari- 
son display menu/screen display 288, shown in Figure 
52, is presented on display 122. Information concerning 

45 the variation of the particular customer foot from a 
standard foot is given. For instance, in tiie example foot 
shown in menu/saeen display 288, ttie selected foot 
has a wide heel width, low pronation and extra low vol- 
ume. After viewing the foot comparison, menu/saeen 

so display 286 is returned to for continued program opera- 
tion. 

Alternatively, from branch point menu/saeen dis- 
play 286, a user may choose to go to menu/saeen dis- 
play 284 and select a different customer file. 
55 Alternatively from branch point menu/screen display 
286. the user may choose to s lect f it aids. Upon choos- 
ing to select fit aids, nfienutoeen display 290. shown in 
Rgure 53, is presented on display 122. Menu/toeen 
display 290 provides fit aid recommendations for tiie 
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particular selected customer foot inclixiing items such 
as a heel cup. heel cushion, wedge, arch support, fore- 
foot cushion, volume adjust shim, and the like. In addi- 
tion, the prices for each of the fit aid products are 
provided for customer feedback Further, suggested 
socks and prices are presented so that a user may 
choose the best socks available in the retail store based 
on previously entered customer preferences for the par- 
ticular foot After displaying all of the recommended fit 
aids for the particular customer, a user may generate a 
hard copy on printer 128 of the suggested fit aids, draw 
a picture of the particular suggested fit aids or branch to 
an alternative branch point menu. Upon choosing to dis- 
play suggested fit aids for the particular customer, a 
menu/screen display 292. lite the one shown in Rgure 
54. is presented on display 122. In menu/^een display 
292, only the suggested fit aids for the particular 
selected customer foot image file are shown. For 
instance, in the example shown, the suggested fit aids 
include a Red Wing insole, heel cup. heel cushion, met- 
atarsal support and volume adjust shim. After viewing 
the suggested fit aids for tiie selected customer fit 
image f He. menu/saeen display 290 is redisplayed. 

Upon choosing to go to a return menu, branch point 
menu/screen display 294, shown in Rgure 55. is pre- 
sented on display 122. Ftom tine branch point 
menu/screen display 294. the user may choose to 
return to the beginning of ttie fit aid module through 
branch point 310 and choose fit aids for the next cus- 
tomer. Atternatively. a user may choose to adjust the fit- 
ting spectficatk)ns through the use of menu/screen 
display 295. shown in Rgure 56, which functions in a 
similar manner to the adjust fitting specification opera- 
tion described for menu/screen displays 246 and 247. 
shown in Rgures 30 and 31, respectively Alternatively, 
a user may choose to select a particular style of foot- 
wear by branching to the style fit nrKxjule through branch 
point 312. Alternatively, a user may choose to view the 
footwear catalog by branching through branch point 306 
to ttie catalog module. Alternatively, a user may choose 
to retum to the fit aid recommendations menu/^reen 
display 290 and continue program operation through 
central computer 120. 

Alternatively, from open menu/screen display 200. 
shown in Rgure 6. a user may choose to enter tine file 
locator module. Upon entering ttie file locator module, 
menu/^een display 296, shown in Rgure 57, is pre- 
sented on display 122. From menu/screen display 296, 
a user may choose to search storage device 1 30 by one 
of several search methods including searching by cus- 
tomer number, alphabetical search, ttie date ttiat the 
customer f De was first entered, and a simple incremen- 
tal search. In addition, from menu/screen display 296. 
the user may generate a label and print a hard copy on 
printer 128 and return to open menu/screen display 
200. After choosing ttie particular search method, for 
instance by an alphabetical search, menu/screen dis- 
play 298. shown in Rgure 58. is presented on display 
1 22. The user is prompted to input a string of characters 



which is to be searched for in storage device 130. After 
entering the string of characters to be searched for. a 
menu/screen display 300. such as the one shown in Rg- 
ure 59. is presented on display 122. Menu/screen dis- 

5 play 300 preferably displays ttie first customer file 
record found which matches ttie search string as well as 
ttie preceding two customer file records and the follow- 
ing two customer file records. In addition, a user may 
choose to find the next customer file record containing 

10 ttie search character string or exit to menu/screen dis- 
play 296. 

In alternative embodiment, as shown in Rgure 5. 
footwear information can be displayed in a plurality of 
different ways. In ttiis exanrple. ski boot footwear is 

IS being cEsplayed. However, it will be appreciated by 
those skilled in the art that ttie principle shown herein 
may be applied to all forms of footwear. Ski boot foot- 
wear information is displayed in menu/screen display 
320 as shown in Rgure 60. Ski boot information 

20 includes various parameters which are utilized by the 
ski boot industry including flex index witti volume prona- 
tion and several features of the particular ski boot 
including bucMe type fit material, liner cover, liner fea- 
tures, foot bed type, foot bed adjustability, shell type. 

25 shell materials, and shell features. From menu/screen 
displ^ 320, a user may choose to view tiie particular 
ski boot by selecting the computer graphic image of ttie 
ski boot. After selecting ttie computer graphic image of 
tiie ski boot, menu/screen display 328. as shown in Rg- 

30 ure 64, is presented on display 1 22. After viewing ttie ski 
boot image, the user returns to menu/screen display 
320. 

In addition, the user may choose to view an alterna- 
tive last overlay tailored for footwear having sidewall lin- 

35 ers. or liners and an outer shell. After choosing to view 
tills alternative last overlay, menu/screen display 322, 
shown in Figure 61, is presented on display 122. The 
user may select a particular boot internal perimeter out- 
line (BlPO) to overlay the scanned foot image cun-entiy 

40 selected by selecting a particular BlPO size. After 
selecting tiie particular BlPO size to overlay on ttie 
image 323 of ttie scanned foot cun^ently selected, 
menu/screen display 324. shown in Figure 62. is pre- 
sented on display 122. As shown in menu/screen dis- 

45 play 324. a double-lined t)00t image 325 (also referred 
to as a liner region image) is overlaid on a scanned foot 
image. By manqaulating menu options 321, the double- 
lined boot image outiine 325 may be moved with respect 
to the foot image. After pladng ttie boot image 325 pre- 

50 dsety. a user may choose to show the particular pres- 
sure points between the boot and scanned foot Image. 
Upon choosing to view the pressure points, 
menu/screen 326, as shown in Rgure 63. is presented 
on display 122. Menu/screen display 326 displays a 

55 fOled boot outline image 327 between the two-lined 
image 325 shown in menu/screen display 324. In addi- 
tion, portions of the foot Image 323 which are between 
ttie inner (ttie line generally nearer ttie foot image) and 
outer lines (tiie line generally furttier from tiie foot 
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image) of the filled boot image 257 are highlighted so 
that a user may discern the amount of pressure a foot 
would encounter from the inner lining pressing against 
the foot This allows the user to adjust the size of the 
boot desired to properly fit the scanned foot with an opti- 5 
mally chosen size of boot and liner in accordance with 
the pressure preferences for the owner of the particular 
foot which has been scanned. From menufecreen dis- 
play 326. a user may choose to acljust the size of the 
boot image by returning to menu/screen display 322 or 10 
exit the display footwear information module. 

Although the present invention has been described 
and illustrated with a certain degree of particularity, it is 
understood that the present disclosure of embodiments 
has been made by way of example only and that numer- is 
ous changes in an^ngement and combination of parts 
as well as steps may be resorted to by those skilled in 
the art without departing from the spirit and scope of the 
present invention as claimed. In particular, it will be 
appreciated tyy those skilled in the art that a plurality of 20 
fbot measurement techniques are available for use in 
such a system, including the Brannock measurement 
system and the TWAC^ measurement system. In addi- 
tion, the hardware and software components used for 
the present invention may be modified In view of future 
technological improvements including, but not limited to, 
faster computing deuces, higher resolution displays and 
improved electro-optical scanners or other devices for 
capturing the three-dimensional image of a foot 

Claims 

1 . A method for integrated foot measurement and foot- 
wear last Inventory optimization comprising the 
steps of: 

a) providing a foot sizing mechanism to meas- 
ure and size a foot and to provide foot sizing 
data enabling proper fit of the measured foot 
with a particular footwear style; 40 

b) measuring and sizing a loot with the fbot siz- 
ing mechanism; 

c) periodically transferring electronically the 
foot sizing data from the foot sizing mechanism 
to an electronic data processor and to a foot 4s 
sizing database configured for adding new foot 
sizing data; 

d) analyzing foot sizing data in the fbot sizing 
database to identify fbot size data groups; 

e) assigning inventory control values to each of so 
the foot size data groups; and 
Q utilizing the inventory control values to deter- 
mine optimum footwear last inventory needs 
according to the foot size data groups. 

ss 

2. The method according to daim 1 wherein the foot 
sizing mechanism comprises an electro-optical 
scanning device. 
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3. The method according to claim 1 wherein the ana- 
lyzing foot sizing data step comprises utilizing a fbot 
length parameter, a foot width parameter, a fbot 
arch line parameter, and a fbot curvature parame- 
ter. 

4. A method for integrated foot measurement and foot- 
wear inventory optimization comprising the steps 
of: 

a) providing a foot sizing mechanism to meas- 
ure and size a foot and to provide foot sizing 
data enabling proper fit of the measured foot 
with a partfoular footwear style; 

b) measuring and sizing a foot with the fbot siz- 
ing mechanism; 

c) periodically transferring electronically the 
foot sizing data from the foot sizing mechanism 
to an electronic data processor and to a foot 
sizing database configured for adding new foot 
sizing data each time a foot is measured; 

d) analyzing foot sizing data in the foot sizing 
database to identify foot size data groups; 

e) assigning inventory control values to each of 
2s the foot size data groups; and 

f) utilizing the inventory control values to deter- 
mine optimum footwear inventory needs 
according to the foot size data groups. 

30 5. The method according to claim 4 wherein the foot 
sizing mechanism conprises an electro-optical 
scanning device. 

6. The method according to claim 4 wherein the ana- 
35 lyzing foot sizing data step comprises utilizing a foot 

length parameter, a foot width parameter, a foot 
arch line parameter, and a fbot curvature parame- 
ter. 

7. An apparatus for reducing and managing an inven- 
tory of lasts needed for footwear production com- 
prising: 

(a) foot sizing means for determining fbot sizing 
data by measuring a plurality of feet at a foot- 
wear sales location; 

(b) data processing means logically coupled to 
the foot sizing means for receiving the fool siz- 
ing data from the foot sizing means and for 
transmitting the foot sizing data to other system 
components; and 

(c) statistical analysis means logically coupled 
to the data processing means for analyzing the 
foot sizing data received by the data process- 
ing means and for sending a signal which iden- 
tifies foot sizing data groups whereby efficient 
manufacture of the inventory lasts according to 
foot sizing needs may be achieved. 
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8. The apparatus accorcGng to ciaim 7 further com- 
prising last manufacturing means for receiving the 
signal from the statistical analysis means and man- 
ufacturing the inventory of lasts according to the 
foot sizing data groups identified by the statistical 5 
analysis means. 

9. The apparatus according to claim 7 wherein the 
foot sizing data groips are identified by utilizing foot 
measurement system parameters including a 10 
length measurement parameter, a width tine 
parameter, an arch-line type parameter, and an 
angle of curvature parameter. 

10. The apparatus according to claim 7 wherein tiie is 
foot sizing means comprises an electro-optical 
scanner mechanism. 

11. The apparatus according to claim 7 further conv 
prising inventory control feedback means logically 20 
coupled data processing means, the inventory con- 
trol feedback means providing last inventory status 

on demand. 

12. An apparatus for use in Integrated foot measure- 25 
ment and last manutecture comprising: 

a) foot measuring means for measuring a foot 
and outputting foot sizing data of the foot; 

b) computer foot sizing nrieans for determining 30 
a plurality of selected foot sizing parameters 
from the foot sizing data; 

c) style means for inputting footwear style data 
corresponding to a desired footwear; and 

d) computer automated design means for ss 
receiving the foot sizing parameters and the 
footwear style data, tiie conrputer automated 
design means including means for deriving 
machine readable data from the received foot 
sizing data and the footwear style data, the 40 
machine readable data being in a form suitable 

for transmission to footwear last production 
machinery for manufacture of a footwear last 
useable to manufacture the desired footwear 
for the foot having the foot size determined by 45 
tiie foot sizing means. 

13. The apparatus in claim 12, wherein the computer 
foot sizing means includes means for determining: 

so 

a foot lengtii parameter; 
a foot width parameter; 
a foot arch line parameter; and 
a foot curvature parameter. 

ss 

14. An apparatus for use In Integrated foot measure- 
ment and last manutacture comprising: 

a) foot measuring means for measuring a foot 



and outputting sizing data of the foot, the foot 
measuring means including a reference sur- 
face and means for measuring pressure data 
oonresponding to the relative pressures exerted 
by the foot against the reference surface when 
the foot is at least partially weighted, tine pres- 
sure data being at least a portion of tiie foot siz- 
ing data; 

b) style means for inputting footwear style data 
conresponding to a desired footwear; and 

c) computer automated design means for 
receiving the foot sizing data and the footwear 
style data, the computer automated design 
means including means for deriving machine 
readable data from tiie received foot sizing 
data and the footwear style data, the machine 
readable data being in a fomi suitable for trans- 
mission to footwear last production machinery 
for manufacture of a footwear last useable to 
manufacture the desired footwear for the foot 
having the foot size determined by the foot siz- 
ing means. 
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